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The present invention proposes a polarization mask without 
chromium, which includes a transparent plate, a first polarization 
layer on one portion of region of the transparent plate, and a second 
polarization layer located on the transparent plate and one portion of 
region on the first polarization plate overlapped with the first 
polarization layer, wherein the polarization direction of the second 
polarization layer is perpendicular to the first polarization layer. The 
present invention provides a method to form a polarization mask, 
which includes providing a transparent plate, forming the first 
polarization layer on the transparent plate, and etching the first 
polarization layer. Then form the second polarization layer on the 
transparent plate and the first polarization plate, and etch one 
portion of the second polarization layer on the first polarization layer, 
so that the first polarization layer and the second polarization layer 
has an overlapped region. 
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Four. Excerpt of invention in Chinese (Title of invention: polarized mask without 
chromium) 

This invention proposes a polarized mask without chromium, which includes a 
transparent panel, which overlaps with said first polarized layer in part of the area of first 
polarized layer, of which the polarization direction of said second polarized layer is 
perpendicular to the first polarized layer. This invention provides a method for forming a 
polarized mask, which includes providing a transparent panel, forming a first polarized 
layer on the transparent panel, etching the first polarized layer. Then, form a second 
polarized layer on the transparent panel and the first polarized layer, and etch part of the 
second polarized layer above said first polarized layer, thus causing an overlapping area 
between said first polarized layer and said second polarized layer. 
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A patent application has been submitted to country (region) on 

(date of application), with " application No., and claim priority right 

None 

The relevant microorganism has been hosted on , date of hosting 

hosting No. 

None 
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Five. Invention Notes (1) 
5-1 Field of invention: 

This invention is about a polarized exposure device, especially about a polarized mask 
without chromium and its manufacturing method. 

5-2 Background of the invention: 

With continued reduction in critical sizes, the current optic lithography technology has 
advanced to the limits of resolution. One method for increasing the optic resolution and 
reducing the distance between patterns is to use the dual image exposure system. Figure 1 
shows a lithography device that traditionally uses two layers of chromium mask. In 
Figure 1, a light source (not shown in the figure) emits light from above, and when light 
passes through the first mask, it is shielded by chromium 120 of a transparent panel 130, 
and then is shielded by chromium 122 on another transparent panel 132 when passing 
through a second. mask. Finally, it is projected a wafer 100, thus exposing light resistance 
1 1 0 on wafer 1 00. This method resolves the issue that the distance between patterns 
cannot be too close in traditional mask technologies, thus improving optic resolution. 
However, although this method may increase optic resolution, output and the precision of 
optic alignment are still key considerations. This is because optic interference between 
the first mask and the second mask and diffusion still exist. 

Another method to increase optic resolution is. to use the optic polarization phenomenon. 
As shown in Figure 2, a mask has a transparent panel 134, and forms a chromium pattern 
124 on transparent panel 134 after the pattern transfers chromium. A first polarized panel 
150 and a second polarized panel 152 are respectively formed on chromium pattern 124 
and transparent panel 134, of which the direction of the first polarized panel 150 is 
perpendicular to the direction of the second polarized panel 152. 
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Five. Invention Notes (2) 

If two polarized panels are placed between the mask and the light source, the direction of 
one of such polarized panels will be identical to the first polarized panel 1 50, while the 
direction of the other polarized panel will be identical to the second polarized panel 152. 
Then light passing through the first polarized panel 150 cannot pass through the second 
polarized panel 152, and light passing through the second polarized panel 152 cannot 
pass through the first polarized panel 150. Compared with the exposure device in Figure 
1, in effect, this is as if two masks are used, thus increasing the optic resolution, while at 
the same time resolving the issues of optic interference between the two masks and 
diffusion. However, this method of forming a mask requires three steps (the formation of 
chromium and two polarized plates) before a piece of mask can be completed. In 
addition, its relatively complex steps can easily generate particle contamination. 

5-3 The purpose and summary of the invention: 

In view of the many deficiencies generated by the traditional polarized masks in the 
aforementioned background for the invention, the main purpose of this invention is to 
provide a polarized mask without chromium, of which the method for the formation of 
the mask is simpler than the more traditional polarized mask. 

Another purpose of this invention is that the steps for formatting a mask will be capable 
of reducing particle contamination. 
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Five. Invention notes (3) 

Based on the purpose described above, this invention provides a polarized mask without 
chromium, which includes a transparent plate made of quartz, a first polarized layer in 
part of the area of first polarized layer, a second polarized layer, which is on said 
transparent panel and which overlaps with said first polarized layer in part of the area of 
first polarized layer, of which the polarization direction of said second polarized layer is 
perpendicular to the first polarized layer. This invention provides a method for forming a 
polarized mask, which includes providing a transparent panel, forming a first polarized 
layer on the transparent panel, etching the first polarized layer. Then, form a second 
polarized layer on the transparent panel and the first polarized layer, and etch part of the 
second polarized layer above said first polarized layer, thus causing an overlapping area 
between said first polarized layer and said second polarized layer. 

5-4 A simple explanation of the figures: 

The aforementioned purposes and advantages of this invention will be explained in detail 
below with the following implementation examples and figures, of which: 

Figure 1 is a structural sketch of the traditional dual exposure device for masks; 
Figure 2 is a structural sketch of the traditional polarized mask; 

Figure 3 is a structural sketch of the mask without chromium based on this invention; and 
Figure 4 is a sketch of the directions of polarizations of the two polarized plates on the 
mask in this invention; 
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Five. Invention Notes (4) 

Figures 5 A to 5D are the structural sketches for the steps of forming a polarized mask 
without chromium; and 

Figure 6 is a sketch of the appropriate location in the exposure device of the polarized 
mask without chromium based on this invention. 

The representative keys of the main parts: 

1 Light source 

2 Focusing lens group 

3 Reduced projection lens group 

4 Wafer 

5 Polarized panel 

10 Transparent panel 

20 First polarized layer 

22 Second polarized layer 

25 Overlapping areas 

30 Polarized mask without chromium 

40 Light resistance layer 

100 Base materials 

110 Light resistance 

120 Chromium 

122 Chromium 

124 Chromium 
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Five. Invention Notes (5) 

1 30 Transparent panel 
132 Transparent panel 
1 34 Transparent panel 
1 50 First polarized layer 
1 52 Second polarized layer 

5-5 Detailed notes on the invention: 

Some of the implementation examples of this invention are described in detail below. 
However, in addition to the detailed descriptions, this invention may also be extensively 
implemented in other implementation examples, and the scope of this invention is not 
limited and shall be subject to the scope of subsequent patents. 

Traditional masks form a chromium pattern first on a transparent panel, but the process of 
the chromium pattern formation will inevitably generate contamination. This invention 
mainly uses the optic polarization characteristics to replace the chromium pattern, thus, 
the mask in this invention does not need to form a chromium pattern any longer. Next is 
an introduction of the polarized mask in this invention, before an introduction is given 
about the manufacturing methods of the formation of the mask in this invention. Finally, 
the mask in this invention is applied on the exposure device during the lithography 
process. 

Figure 3 is a structural sketch of the polarized mask 3 0 without chromium in this 
invention. On a transparent panel 1 0, there are two polarized layers 20 and 22. The 
material of transparent panel 10 is usually quartz, however, other transparent materials 
may also be used. On transparent panel 10, there is the first polarized layer 20 and the 
second polarized layer 22. Of these, between the first polarized layer 20 and the second 
polarized layer 22, there is an overlapping area 25. This invention uses this overlapping 
area 25 to replace traditional chromium. 
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Five. Invention Notes (6) 

Since chromium on traditional masks block the path of the light, in Figure 3, the 
overlapping area 25 between the first polarized layer 20 and the second polarized layer 22 
should also be capable of blocking the path of the light. The key to this invention is to 
place the direction of the polarization the first polarized layer 20 and the direction of the 
polarization of the second polarized layer 22 perpendicularly, as shown in Figure 4. 
Therefore, the overlapping area 25 on transparent panel 10 may replace the traditional 
chromium. Having undergone lithography by polarized light, the pattern on overlapping 
area 25 can project onto a wafer, thus forming a pattern for an integrated circuit. 

Next is an introduction of the technology disclosed on the basis of this invention, with a 
structural sketch for the steps of forming a polarized mask without chromium. As shown 
in Figure 5 A, first, provide a transparent panel 10, whose material is usually quartz. In 
the traditional manner, on the transparent panel, a first polarized layer 20 and a light 
resistant layer 40 are formed. Then, transfer a pattern onto the light resistant layer 40, and 
the light resistant layer 40 etches the first polarized layer 20 for the shield mask, as 
shown in Figure 5B. Subsequently, remove the light resistant layer 40 using the 
traditional method. As shown in Figure 5C. above the first polarized layer 20 and the 
transparent panel 10, a second polarized layer 22 forms. Finally, remove part of the 
second polarized layer 22 using the same method, as shown in Figure 5D. The removed 
polarized layer 22 is above part of the first polarized layer 20, thus creating an 
overlapping part between the first polarized layer 20 and the second polarized layer 22. 
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Five. Invention Notes (7) 

Next is an introduction of the application polarized mask 30 without chromium in this 
invention on the polarized the exposure device. As shown in Figure 6, the polarized the 
exposure device includes a light source 1 to generate light, and two sets of polarization 
panels 5a and 5b are used to polarize the light generated by light source 1 in two 
directions, respectively, a set of focus lens 2 is used to focus the light, a mask 30 is used 
to selectively pass through the light, and a reduced set of project lens 3 reduces the light 
in size and projects it onto a wafer 4. 

During the use of polarized mask 30 without chromium in this invention, the two sets of 
polarization panels 5a and 5b are between light source 1 and focus lens set 2, and 
polarizes the light emitted by light source 1, respectively. Of this, the direction of such 
polarization is identical to the polarization layer on mask 30. The polarized mask 30 
without chromium only lets light pass the preset pattern through the focus lens set 2, 
which is between the focus lens set 2 and the reduced projection lens set 3. 

Therefore, the light emitted from light source 1 can only pass through one of the sets of 
polarization panels 5a and 5b. If light passes through the first polarization panel 5a, then 
light is polarized in the direction of the first polarization panel 5a. The polarized light 
radiates onto polarized mask 30 without chromium after being focused by the focusing 
lens set 2. Since there are two polarized layers 20 and 22 on mask 30, light on mask 30 
can only pass through one of the polarized layers, such as polarized layer 20 (which does 
not include overlapping area 25). Subsequently, light is projected onto wafer 4 by 
reduced projection lens set 3, of which the surface of wafer 4 has a light resistant layer 
(not shown in the figure). 

By contrast, after passing through second polarized layer panel 5b, light can only pass 
through polarized layer 22 on mask 30 (which does not include overlapping area 25), and 
then is projected onto wafer 4 by reduced projection lens set 3. 
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Five. Invention Notes (8) 

Based on the above description, there are only two steps for making the polarized mask 
without chromium in this invention (two polarized layers). Compared with the traditional 
manufacturing process of polarized masks, the steps reduced not only increases the 
quality pass ratio and output of masks, but also reduces the occurrence of particle 
contamination. 

The above description is only a good implementation example of this invention, and is 
not to be used to limit the scope of patent application of this invention; all other equal 
changes or finishing touches not deviating from the spirit disclosed by this invention shall 
be included in the scope of patent application of this invention. 
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Six. Scope of patent application 

1 . A polarized mask, which at least includes: 
A transparent panel; 

Afirst polarized layer, which is in part of the area on said transparent panel; 
And 

A second polarized layer, which is on said transparent panel and which overlaps with said 
first polarized layer in part of the area of first polarized layer, of which the polarization 
direction of said second polarized layer is perpendicular to the first polarized layer. 

2. With regard to the mask in Ciaim 1 of the scope of patent application, the material for 
the aforementioned transparent panel is quartz. 

3. With regard to the mask in Claim 1 of the scope of patent application, the overlapping 
area between the first polarized layer and the second polarized layer described above is 
projected onto a wafer and then forms an integrated circuit. 

4. A method for forming a polarized mask, which method shall at least include: 
Providing a transparent panel; 

Forming a first polarized layer on said transparent panel; 
Etching part of said first polarized layer; 

Forming a second polarized layer on said transparent panel and said first polarized layer; 
and 

Etching part of said second polarized layer above said first polarized layer, thus causing 
an overlapping area between said first polarized layer and said second polarized layer. 
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Six. Scope of patent application 

5. With regard to the method in Claim 4 of the scope of patent application, the material of 
the transparent panel described above is quartz. ... 

6. With regard to the mask in Claim 1 of the scope of patent application, the overlapping 
area between the first polarized layer and the second polarized layer described above is 
projected onto a wafer and then forms an integrated circuit. 

7. With regard to the mask in Claim 1 of the scope of patent application, the polarization 
direction of said second polarized layer described above is perpendicular to the 
polarization direction of the first polarized layer. 
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Figures 
Figure 1 
Figure 2 
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Figures 
Figure 3 

Direction of second polarized panel 22 
Direction of second polarized panel 20 
Figure 4 
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Figures 
Figure 5A 
Figure 5B 
Figure 5C 
Figure 5D 
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Figures 
Figure 6 
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